Experimental coronavirus retinopathy (ECOR) is a virally triggered model of retinal degeneration composed of both genetic and autoimmune components. Since TNF-a plays a role in immune-mediated processes we evaluated the levels of TNF-a/TNF-a receptors and the downstream signaling molecule nitric oxide (NO) during disease in both retinal degeneration susceptible BALB/c and degeneration resistant CD-1 mice. Following coronavirus injection, TNF-a mRNA was detected at higher levels within the retinas, and concentrations of TNF-a ( p < 0.005) and sTNFR1 ( p < 0.0005) proteins were increased within the sera of BALB/c but not CD-1 mice. While concentrations of sTNFR2 proteins were elevated in both BALB/c ( p < 0.00005) and CD-1 ( p < 0.005) mice compared to controls, concentrations were higher in BALB/c mice ( p < 0.0005). Gene expression of iNOS while initially high in BALB/c mice decreased during the acute phase of infection, while it increased in CD-1 mice. These trends are attributable to differences in monocyte TNFR2 release ( p < 0.0005) between the strains since sTNFR2 decreased ( p < 0.01) levels of NO production. These studies demonstrate that retinal degeneration following viral infection is associated with increased release of TNF-a/TNF receptors combined with a down-regulation of NO. Furthermore they suggest that these molecules are involved in alterations in immune response leading to autoimmune reactivity. Published by Elsevier B.V.
Introduction
An animal model of retinal degeneration, referred to as experimental coronavirus retinopathy (ECOR), was established using the coronavirus, mouse hepatitis virus (MHV), to examine genetic and host immune responses that may contribute to retinal disease (Robbins et al., 1990) . Coronaviruses are large enveloped positive strand RNA viruses that cause prevalent disease in both humans and animals and have recently been determined to be the cause of SARS. Inoculation of retinal degeneration susceptible mice with MHV, strain JHM, by both direct (intravitreal, corneal scarification) and indirect (intracerebral) routes leads to retinal pathology (Robbins et al., 1991) . In ECOR, mice are injected intravitreally, which produces a biphasic disease in degeneration susceptible BALB/c mice with inflammation in the early phase and retinal degeneration in the late phase (Wang et al., 1996) . The early phase is characterized by the presence of infectious virus within the retina and retinal pigment epithelium (RPE), by infiltration of immune cells and release of pro-inflammatory mediators. This is followed by clearance of infectious virus to undetectable levels by day 8 post-infection (P.I.). The late phase is associated with a progressive loss of photoreceptors and ganglion cells, general thinning of the neuroretina and the production of retinal and RPE cell autoantibodies in the
